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m m m 

[oooi] *»ww:, &mmj:^mm%fmLmfttcmmfrmm*mmirttmz.m'fz> 
cooo2] mapx^^o. i-o. 5mmizwm^ti^mMm^m^^m^m^m^n 

&®-Cfc5„ £jft&#teJR4h9E4*fiJu #lfc*<0IW*!UrafcfcD, *fcfi#3ftfl?«r<6T 

[ooo3] j£^, ##*i£^ j »^3fcii£ e ^jtbT i »*:©«*^i«ai*flsosa38s 

[0004] — ^ir^— Kmft^^tbSffilwipaftfcov^Tb, 94^<rm&\Wk @ sft tbT 
[0005] Xi&UcJ:?^ wnbtJfa^^^lSltt*W36Si«3ftft^a^otL-C*^JR 

[0006] s!«(D^^s^^^ ; fc^IW'^s^^/J^^b^cov^•ctt > r;h/*^te#<©sffiasiiMS£ 
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u tta&A 0 *mmw,&m$R, mm3miM 14 0 , fgi45-i65jc i^nwm 

Diats ^IPT"«^^^ill^^i400-1500 0 CJ^TOCaO-Al O -SiO %k 

2 3 2 

2 3 

& i9cftmm2) *5 <fc tW4*¥6-74485#>&tt (5fc*Tt£flf 3) fctt, :frfc4fe©¥*&» 
/fc&SiO^. 20—60%, MnO: 10-80%, CaO:50%^T, MgO:15%^T^-T 
^{^(#^¥6-74484-^^), *^tf±^4fe©sp*&|afifcS:SiO : 35-75%, Al 

2 2 

O 3 :30%^T\ CaO:50%^T, MgO:25%JSsATfc^«(#^5p6-74485#^ 
[0007] fc*5, «?M s Fl-319623-^#(3teffSflf4)-CI4, Si^flfcl^fcr^ay&JPHfc 

2 3 2 

**«sanu*rt>^e*?)36ssv^«>, ittBftS!ii*^as*qi-ar.iS:*siib-c*3t), m 
[0008] ^tcm^2~i5iii^m^nmm5)xh,^m(Dm^i&Tvxmm& 

TVl^y^JS^LTte, Li, Na, K^^ffl^TV^, rftbtell^TEiif 
[0009] ^2002-167647^m(^n^m6)^hm^<Dh^Umk-r^fc^^ Si 
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[0010] »M2002-194497-9^«(ifcfTftfl!F7)T?tt % SiBteH-SBBK, T/l'tfP&JRK 

%<d\^ ^m^y^^^sioj^m^^Km^mK^-^t^x^, ^^n, ^ 

*3WOb, T/l^IJ^^ffcfcLTte, Na <X K O, Li Oftifj^W kh/XVSflS 

2 2 2 

, ^tibtem&7tmtvxmwt£tix\s^ 0 ^<Dxmnwm^xm5t^m^x 

2 

<9> Li^^tf)^ (*^>}0 feM*X8%nmi£XmisX\, ^ D 
[0011] ^PJ«±|S©1t^*'lt^^ @ UT^^nfc^cDT'feoT, ^<Z> g iftfi, v^TO 

[0012] ^»WH^*^5fc»fc«*WfBS:mfayt#S*, Utfi, fto 

(0!l*.fif , CaO-Al O -SiO -MnO-MgO^^ft^Sfe-f^Jfeif ) <£:^L< 
[0013] «tt)AflcWJ<itt, ^^Li5r^Pi-5^Sfc«9, t»£teS&5Li^#j£{M-r 
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[0014] $£M, ±mftft&mi~3\Z.M^tlX\,^£?fmW (CaO-Al O -SiO Jhfrte 

2 3 2 

^ 2 3 

[0015] *fefttTaWF4— T-e^Li^oV^TWS.UTV^^)^, ^Hb#W^ife3— 6Xh 
[0016] ^fc3fetT»f5T?t>^^^(DLiait^iS5<^oTV^o ^3*)5fetTSi5t* 

m^tix^^si-Li^^num^n2%^rxh^tc^u(D^m^w&<, z.<dx 
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5o W&}tMMffl2^te240h><DMfflfottLXUmm2%<DU-Si&&700\qz(U 

mfti4kgnm)%%m* ^mnisxm, mMM3Xteumm5%<Du- 
si&&(Lmftiokg^)%mm* \^m\)VT^^ 0 l-^zcdxoki^x 

2 

0!i2)— i. 5%mmms)tf^x^^tc 0 ^y^^^mmtmi^oumxh^xh, 
ftft&vtumm, ^y^m&^mmTvxmAm^mmm^^v. km 

[0017] <$nxm&£mxi^ ^v^(Dumm^m±x8-io%m^xm<^x 

So 

[0018] J^©J:5*#^ftffifcW:£fc^ ^^Mirete, *«^«sani-3fc*>fc!9, L 
i^m*s Li^W*^20-40%(RS%, WTIUC)OLi-Si^*3«tOt/^tt 

•=eb-c, £<b^ striBLi^-^r%<D»^-fe« N (a)jfc#wsu jams, *?ymm. 

U^m^(Dm^s Ca, Mg, Na*5«ttJ5KJ;t)J&5l¥d^3l^$tbaiffiW±0 
[0019] *3S93tt, -hlS^gm^S<5^^$n^(DT% ^^S^fcteM 
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(1) Li^^tliLT, Li^*^20-40%(jf#°/cN ^TI^IC) (DLi-Si^^itJ? 

/■atcizu co zmm^mn-rzo 

2 3 

(2) $b^> mtZU^yO <DttL\^ Ca, Mg, Na&J^KW&SI^^^SlW 
fc^^-e^^{C»-r5wt{vlJ;i9, Sl^(Dtotal-Li*^o. 020— 20ppm(K* 

Ivl^iB-f-^r^^feSo wtUCj;^ fli^^total-LiJIdSO. 020— 20ppm(fC*S*P) 
fc&So f&£\ mWzftfe-t&MfcV'iZkfrfeVS&CaO: 15-55%, SiO : 20-70 

2 

%, A1 2 0 3 :35%^T, MgO:20%^T> L^OrO. 5-20%?r^-r5J;5^J^ 
[0020] Sul5Li^W^<D»@m ibTtt, jgtMBtffl^^W (TD) 

(i) jtufELi^W4^ *«!7^-rtK:^s*u ^fcattUea*^ 

[0021] *55M^feK:J;ti/rf ^ Li^^oaiS J ^^jp#®Sraa§j^-r«*i:^ < toT, #3 

^clSWl^SflSfll^fflli, ffl^<7)total-Li*^o. 020-20ppm(K*S 
*P) fc*J»*^3fe*, ^:@20Mm^±(D^fb^m^^)^50g^fc?)l. 0j@^ 
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-55%,SiO : 20-70%, AlO :35%&>T. MgO:20%^T, Li O:0. 5-20 

2 2 3 2 

[0022] miMMM<Dm(D^— /W3^Kffl«fcfert5total-Li*iiMb**^*fflJf[^ 
[07]^«!j(Dffl(D#^:M^^^ 

[® i o]||;&i»aw# {toffl »^ 

[IlIl2]^M^fflicD#{toffl#3{c^ft§*^^^X^^^©M#^ 
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[0023] *&w<Dfttoft&m&&Ttt<Dmttmi±. u&m%}m%&tiz>i><Dx$>z> 0 u 
o-ai o -sio -Mno-Mgo-u o%km&wnmt£bi ^m^-r^ z<Dmtf*m 

2 o 2 2 

[oo24] *px.TLi{ie«^7nm-efc6/j:fe, ^^^^^^fi^-r^^m^fifw^ 

[0025] ^vtcU(Dmm^m^mm^^tcMa^mm^u^mmmmum 
^52o-4o%^Li-si^^-^Li co %$;m-tz>zb-t)> ! &mxhz> 0 

2 3 

[0026] Li-Si^(DLi^W*^20-40% ( t-r^(^^ > Li-Si^^itB#{cMtBM«.^^ 

^^^-e#sfc^-efc«9, vfrhmm&&b^zbu-sm(D&mfflik&m^fevx 
^tM^mm^(oi.i(D^m^o^n^^b^x^ 0 &tc, mm.au co )&m 

2 3 

[0027] £f>^ ituffiLi^^ftil^ Ca, Mg, Na*5j;U?KJ;«9^5^^jl^tv6ia 

^±.<Dftm^^^mn^h^mm^mMi-^bh0^i,<, ^vtcmmzm 
z> 0 i5.u ^th^Ttmtemm^tezb, fttEm&f&&nm<vm&mik^xte<tj: 
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[0028] &&itufELi-Si^te, •7V^hlz£^xm&-V%Z> 0 Li-Srg^Clte, &>^a&C 
X, Ca, Mg^ffiOTVl^y^rJI (Na, K&^3i:i:^y^M^V^^LT^£< 

, #^«(Fe^^)^y^h^T^j:v\ ^.tcmmLi^m^^m^h, c a> m 

UK-Ob, +^^^$iJ^lT^^PXtt^J;^^it^+^^^ 

[0029] *:^PJ^-fe(cj;o-C#feH5i^?ff^lP3«, 

(Di^Ototal-LiS/^O. 020-20ppm(fC*S^)-t?&'9, .§.0^20 At mJ£*_h 

(2)#3^i-#ft-f»^^^#I^CaO:15-55% s SiO : 20-70%, Al O 

2 2 3 

:35%^T, MgO:20%^lT, Li 2 O:0. 5-20%%^rf 5 e &*3, _LfB(l)GD£5 

&x%, ^xmm^m^F {^^^)<Dmi^mm^x\^fc.^ s mikm^^ 
izmm±ir%(Dm)5itx%z>frhx-hz>o 
[0030] — ^ ±ie(2) (Dm^m-r^tMz^ mmu^mvo*. j&ftmm, i&mmm. 
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[0031] —m<Dt&m9BM\z&\, >t n uttmtDmvttvmmfa&ft?^ unm^^ 

o 

[0032] ±.mi)<DMm&mm\z%>\,^xte, uzmmfcrn'm-tztMa^ ^m<owm 

<£>«£5&^tUC (Dfll ^total-Lift, ^(2)«H*©total-Lift£Sift©Jt[Li/ 
SiitCSCftJfcOT&fflT^ rtbfcr±i^l!!i-C*e«^LTbJ:<, mttmfr&ttx 
mmtVXh^\ fc#(total-Li/SiJfc) tt, LifcJ;oTagK*n«ift'fl2*©^fifc7C 
S&fcLT4$fcSi&^fcL/r#»f , RSifc^5total-Lift&&^Lfcfc(AT?fc>9, # 
l-SiJKKffl^^rSS-efcS, lffi#(flmotal-Lift) te, SiJ8iBMPI£Jl^fctfii£<aiffi 

[0033] mtiUCDmmZ^m^W-tZtcmaiL, **©tatal-Li*W:, 0. 020ppm(«* 
S^m_h, gmXteO. 03ppm(5t*36!p)^±,*e>^*U<ttO. lppm(«ft 
SSp)^±ti-5^tdS«l§l$tt, 0fl;tf*O. 5ppm(«ft£ip)J^±[fll;ifi£lppm(« 

[0034] Ototal-UfcSiO«*Jt(total-Li/Si)tt, 1 X lCf^i:, 0 ^L<«10 X 

£*±(0!l*.fi2oox io" 6 j^_h)mitTfeoT^J;v\ 
[0035] ftastotd-i^iffiMfcfcofc^ 

total-LiftfclOlvrtt, 20ppm(WM2p)^T, 0*U<«9ppm(«»Jp)^T, 
$&^»*U<tt6ppm(K«Jp) ^Tt-r^o IR*Ototal-Li£Sitf>«ftJfc(total-Li 
/Si)te N 1000X10~ 6 ^T, ^b<«800X10" 6 J^T, £bfc#£L<te600X10 
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[0037] t&CD&^xmikfammtofr&m&tofflvms^ total-Li*£=i:/hn-/VL 
[0038] ±IS(2)<D^^ffl^*3V>-rti, ^^^^#j5r±|Eoa;5^o^-r 

mm-rz^btfxz, mtm^^m^+^mM-A^Mt-r^t^x^ ^<d 

[0039] ^ffiOlK^^^'fli^^^^tLT^i-^SiO ^Al O , CaO, MgO&W 

2 2 3 

m&) A\.x<zmik^fr&mm<Dffimx&m&^z<Dxfet!:< % $g k 

[0040] m^K%t*^mmt\,^Z>fet*\Ct?fe'rZ>SiO s Al O x CaC\ Mg 

2 2 3 

ri:, ^bT^i-5ffi®tt<oK{k^^^^fif»j£xm"e^^5l##«:$*LX 

[0041] j^t, i&m masv ^xmtm^^^m^^mtm(D^m^^>tzM 

[0042] CaO: 15—55% 

cao«, ^b^^^^^^m^^^xa^^kLav^awo^-rs^ 
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2 2 2 3 

[0043] SiO :20— 70% 

2 

£ 2 3 

2 3 

2 

tfS#ifi^5^ ^M»^£M*SiO ^^ti-^>i«il!fe^-Cj.o5j|®cD^^^ 

2 

2 

2 

[0044] Al O : 35%^T 

2 3 

Al O tt, ©CK^ft^KD^}i^(7)^tV^iRT?tt^<s CaO^SiO , 

2 3 2 

n^mmX^:<D^^!^m.bi'^U O, Na O, K O^-Aft^^T, 

2 2 2 

^^)O^E^m«iJ^I^J:oT{i, HK^I^Al O Z'St.fo^cDXfroX-bm 

2 3 

Vi(D^<DKt£K)%,<t£Z><DX\ ^L<«5%m^^-h> <^mX 13:10% J^_h^r 

2 3 

[0045] MgO:20%£*T 
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[0046] Li O:0. 5—20% 

2 

&&(Dm&t%m*i&T£^:z>?7LX mfrxmrnteimz^n-fZo ^lt, m<tm 

2 

2 

2o%«rjS^s^> mk^fr&mmM&it^gxm&mmttzmm&frm 
mKn^y)\&misfox\,^\Hmmi!km(Di&m 

2 

0%^T^^^^T^$f*L<ttl5%^T^^(D^j ; v\ 
Li OCTlX., Na ORXf/XteK O^^itS^^Sri^liaA^ Na O, 

2 2 2 2 

2 2 

[0047] LiO, Na 2 0, KOf*. tuiz£Lfc$P<^^^i-6m^^b^^^fe^OM^i: 

^'i£&{gT£it:, mnmzmmk-fz>±xm#>xmw£ftm$:mw-fz>o l^l, - 

2 

2 

f 0 ^$^<«M^^LT^^,^cD^ffl^^b^^^^(D»{b^itL > 
^^#'l4(D^_b^^^#^^LTV^^^^5t^^c 0 IP^, SfllE^m 

co^b^^^#)^^iS*^Li 2 o^^^6<b, ^mmm^fttEmir&ihik 
, mMx.mxmt^frfemcMfrZ'kmK ^^w^^w^m^^^l 
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temt— tkt'bmkztiZo up, Nap, Kpm&ffitox-h^&ifrmtt^^K 
Nap, Kp<DftteTr>Mfcupj!)mt>z>b, £t>— m^(D^n^]±-r^ 0 

[oo48] m^A.xum^^Bm^^vxm.m^^^'r^^mmmcDi&mKi, 

^#i~5o ^f^Li, Na, K©f£JBtelJ;o-aa@B#teSiO -Li O, SiO - 

2 2 2 

Na O, SiO -K 0&<fct^*Lk<zm^#£UT£^5r£T% ffiSiO 3^»3<D 

2 2 2 2 

[0049] Li&i&mk-rZWffr, ttffctoaS^h&fctpOLi O^SiO OW*W:(Li O/SiO )& 

2 2 2 2 

LT*M3:&±tf TL£5SiO fc<0M:^#;fc;5::fc#mS;£a»k-e*>S„ Li 0 £SiO 

2 2 2 

2 

to&&J&birZflim$:£ymm\z.ffi±'V%%o fc*3Li O^SiO fcJfc^T^KUfi^T 

2 2 

u^mb-r^m^ Li otsio ^sc^jtcLi o/sio oi 

2 2 2 2 

[0050] fcas^JSWCtt, itt^^$ife^lCffi©i^tliLtMn0^ilALt<5lt 
t>*>«^, MnOtt, S^fift^SfS^H^S^^tt^/jK, Ld^Ca 

, ai, u(Dim%mm&5Km<omnizj&mttti* mcm^^m^^^b 
vxtem^z<DX\^(D^mnmzm&t5fofj:\,\ 
[oo5i] ttmnrnttimzzfrti. ^mMn^m^wm^mtix^^mm^mm^ 
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. 2%yT(^l<ij:0. 1-1. 0%, £<bf£0l£L<teO. 3-0. 9%), Si:0. 1-4 
%(0£b<teO. 1-3%, £ib(^mXteO. 2-2. 5%),Mn:0. l-2%(£?l£L< 
{SO. 2-1. 5%, £b(C#;£L<te0. 3-1. 2%), total-Al(^#Al*5j;^^ 
tp(DAl(D&n(Dn, UTWIZ) :0. 01%OT(£mX«0. 008%J^T> 
L<teO. 005%J^Th 0:0. 005%^T(£?£L<f3:0. 004%^T> £<b«?£L< 
(3:0. 003%^T)T*fc5$W^fflT#3 0 ^U^C^Ti^l. 2%^T^b 

fcOte, «5^^(C^*:^1. l%l--</W^M^i51||^'(C^*:^j0. 01 
%U-</V)^T^J^ffi^[llLfctOT% 1. 2%^^5i^j^^^^<b^^Jaj! 

[0052] &:Jb\ ^P^«Li(Cj;oTM^^^^irrfe#)(CaO-Al O -SiO -MnO-MgO 

2 3 2 

s^^ca^Mg^h^*^^ 

^Si0 2 -rich, Al 2 0 3 -richt^o-C^Mt^^^^fci9, CLft&fcttCa, M g> Lift 
itt^UTSiO -rich^Al O -rich}C^(9^V^^^fc§^ > C a, M g> UfeZ&ma 

£. 2 3 

LT£><i:, 2&JttSft£jftfcrt>Si0 2 , A1 2 0 3 , CaO, MgO, Li O/jlir^^ri-S^ 
M^ftiJ^oT, *SiO a^i^Al O m^»^^<^^^^jT*#5 0 

2 2 3 

[0053] i^^^total-CaC^Ca^^^^^^CacD-^f+OSo OT, IHC) fcu 0. 1 
— 40ppm(K»S2p) [0^L<f4O. 2— 25ppm(K«2p)]®^ % total-Mg(jg# 
Mg*5j:t>^^^(DMgCD^ft(Dit 0 ^T, [h1C):0. 1 — 15ppm(««^P) [0 
£L< «0. 2- 1 Oppm ] Um fcfcoTV ^ c 

[0054] *yb^KJ!lJ;l3*tt|^Ji7C*tLT, £b^Cr, Ni, V, Nb, Mo, W, Cu, TifctfSr 

-CWOt>,fcV\, Ztlb(D7u^<Dft-£l,\,^^mZ, Cr:3%^T(*f*L<«0. 01-1 
%), Ni:l%J^T(£?;£L<teO. 05-0. 5%), V:0. 5%^T(»*L<ttO. 005- 
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0. 2%), Nb:0. l%^T(£mXteO. 005-0. 05%), Mo: l%^T(0*b<fi 
0. 01-0. 5%), W:l%^T(£mXteO. 01-0. 5%), Cu:2%£*T(*mX 
f*0. 05-1%), Ti:0. O6%^T(0^b<«O. 005-0. 03%)mj£T?feoT 1 b<fc 

[0055] i^^@M^iti5^#^^i^LT*^jiLfcSm^it^«> ±^b^5c^ 

LTftii^^m^^fi, C:0. 5-1. 2% (£?£L<teO. 7-1. 1%K Si:0. 1- 
0. 5% (£f ;£lXteO. 15—0. 4%),Mn:0. 2-1% (£?£L<te0. 3-0. 8%)fcfc 
^tV^ 0 i^^#(^fflig^LT*oi^«?t^ii«, C:0. 3-1. O%(0^b< 
(20. 4-0. 8%), Si:l-4%(0^b<«l. 2-2. 5%hMn:0. 3-1. 5%(&£ 
IX {30. 4-1. 0%)£&oTl^ 0 

1 

[0056] ^IfeM^tf T*ISMSr«tt)^6<J^tftKi-S36S % ^Mttt>tJ:»5TIEII 

nhMifm\zm&ut) 0 nbntc.mm.*®m&£T*mm&.mL>x\BM5. 5mm© 
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tilts m&&bLXfty tetem&ftbx^~;v=~Yj&ft\z.^xm&L,tu 

[0057] nm\±s #i*W4»©Li^3fir*, ^^mm^n^m^<D^m<Dmm.mm 
mwmm&*ft?bm^ &mtt*mmMmi>xm'Mifr&m<Dmm, imx^h 

[0058] [ffl^OLi^*] 

^i^5^75^t^3|SfO. 5g^^bTt'-^-^^«9, M^(H O+HCl + HN 

2 

MIBKtg^ttfflbfCo f^g^, MIBKf@£3#T, S^MIBK^P^-Cl^#(7)ttm- 

[0059] -fe^^^-Z/^^i^^icPKi^^aCiy^ SPQ8000)£rfflV\ fff 

*JHttfctt*:l. 2kW 
^yT-^^*:0. 4L/min 
[0060] [S^20 At m&±<DM4tWmfrtEWm®.'] 

ttMtte%mtfi5oog&ffiioogmmmz.$}Wr^ /i^K^utau ^9o°c 

^^l) <7Mlii&:£rft$iJU #^50g^fc>9(Dfliic^|iibfc o 
[0061] [#^PX^(^^f[Elic)] 

^x^TV^Obfc^ 2^#^bTS:^0. 8mm£b/c 0 § I ^Tii^l df^T" 

h>m<7)Wfmmmmw-vxwm^tz 0 
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[oo62] m^mnm. mmm ] 

5 1 »x (ig4. omm) a^^- mm Anmm o&45o°c) mmvmm 

if^^SrfflV^T, <&IW£;>j940MPa, IU^#::4000— 5000rpm, tplt\E}%t:2 

ifc)]xioo 

[0063] [ft*^3E^lMX] 

[oo64] w^mzm, 2^^-r 0 ^^^l^n^Mi^oT^^tirt^^, 

^—Y^mm^x±^wm\\TM.m\z.m^m^(Dm^xm , m2nmmm 1 ^ <t 

<fc><5 0 
[0065] O&l] 
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